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What is claimed is: 
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A purified polynucleotide comprising a nucleotide sequence encoding 



a polypeptide that comprises a fra 



gment^of a human_Aspl protein (hu-Aspl), 



wherein said polynucleotide lacksnucleotide sequence encoding at 
least one portion of the hu-Aspl protein, selected from the group consisting of (a) the 
transmembrane domain of said hui-Aspl protein; and (b) the amino-terminal 
propeptide of said hu-Aspl protean; and 

wherein the polypeptide encoded by said polynucleotide retains 
amyloid precursor protein (APP j proteolytic activity characteristic of said human 



Aspl protein. 



A polynucleotide according to claim 1, wherein the polypeptide has 



hu-Aspl a-secretase activity 



3. 




A polynucleotide /according to claim 1, wherein the polypeptide has 

1\ 



hu-Aspl P-secretase activity./ }'L^ 



4. A polynucleotide according to claim 1, wherein said polynucleotide 
lacks nucleotide sequence Encoding tjjen-ansmembrane domain of said hu-Aspl 




protein. 



5. A polynucleotide according to claim 4, wherein the polynucleotide 
comprises a nucleotide sequence that encodes a fragment of hu-Aspl having the 
amino acid sequence set forth a! SEQ ID NO: 2, and wherein the polynucleotide lacks 

\\ 

sequence encoding the transmembrane domain amino acids 469-492 of SEQ ID NO: 
? 
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A polynucleotide according to claim 5 wherein the polynucleotide 



further lacks nucleotide sequence encoding the cytoplasmic domain amino acids 493- 
518ofSEQIDNO: 2. 



7. A polynucleotide according to claim 6, wherein said polynucleotide 
further lacks nucleotide sequence encoding amino acids 1-62 of SEQ ID NO: 2. 



8. A polynucleotide according to claim 1 5 wherein said polynucleotide 
lacks nucleotide sequence encpding the amino-terminal propeptide of said hu-Aspl 
protein. 



9. 



A polynucleotide according to claim 8, wherein the polynucleotide 



comprises a nucleotide sequence that encodes a fragment of hu-Aspl having the 
amino acid sequence set/forth aL SEQ ID NO: 2, and wherein the polynucleotide lacks 
sequence encoding the signal peptide and amino terminal propeptide amino acids 1-62 
of SEQ ID NO: 2. 




10. A vector comprising the polynucleotide of claim 1 



20 



11. A host cell transformed or transfected with a vector of claim 10. 



12. A host cell transformed or transfected with a polynucleotide of claim 1 



25 
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13. A polynucleotide comprising a nucleotide sequence that hybridizes 
under stringent conditions to a nucleic acid comprising the complement of the 
nucleotide sequence set forth in SEQ ID NO: 1, wherein the polynucleotide encodes a 
polypeptide having amyloid precursor protein (APP) processing activity, and 

wherein said polynucleotide lacks nucleotide sequence encoding a 
transmembrane domain and s£id encoded polypeptide lacks a transmembrane domain. 

y 

14. A polynucleotide comprising a nucleotide sequence that hybridizes 
under stringent conditions to ;i nucleic acid comprising the complement of the 
nucleotide sequence set forth in SEQ ID NO: 1, wherein the polynucleotide encodes a 
polypeptide having amyloid precursor protein (APP) processing activity, and 

wherein said polynucleotide lacks nucleotide sequence encoding a 
propeptide and said encoded polypeptide lacks a propeptide. 



15. A purified polypeptidejthat comprises a fragment of a human Aspl * 
protein (hu-Aspl), 

wherein said polypeptide lacks at least one portion of the hu-Aspl 
protein selected from the groupj consisting of (a) the transmembrane domain of said 
hu-Aspl protein; and (b) the/amino-terminal propeptide of said hu-Aspl protein; and 



wherein the 



►eptide retains amyloid precursor protein (APP) 



proteolytic activity characteristic of said human Aspl protein. 



1 6. A polypeptide according to claim 15, wherein the polypeptide has hu- 
Aspl a-secretase activity. 



1 7. A polypeptide according to claim 15, wherein the polypeptide has hu- 
Aspl P-secretase activity. 



30 



18. A polypeptide according to claim 15, wherein said polypeptide lacks 
the transmembrane domain of said hu-Aspl protein. 
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19. A polypeptide according to claim 18, wherein the polypeptide 
comprises a fragment of hu-Aspl having the amino acid sequence set forth as SEQ ID 
NO: 2, and wherein the polypeptide lacks transmembrane domain amino acids 469- 
492 of SEQ ID NO: 2. 



20. A polypeptide 
domain amino acids 493-518 



21. A polypeptide 



according to claim 19 which further lacks cytoplasmic 
of SEQ ID NO: 2. 



according to claim 20, wherein said polypeptide further 



lacks amino acids 1-62 of SEQ ID NO: 2. 



22. A polypeptide 
propeptide of said hu- Asp 1 prbtein 



according to claim 15 that lacks the amino-terminal 



23. A polypeptide dccoyding to claim 22 that further lacks the signal 
peptide of the hu-Aspl protein. 

24. A polypeptide^a^cording to claim 23 that comprises a fragment of hu- 
Aspl having the amino acid sequence set forth as SEQ ID NO: 2, wherein the 



polypeptide lacks signal pepftidi 
SEQ ID NO: 2. 



and aminp'ferminal propeptide amino acids 1-62 of 



25 



30 



25. A polypeptide comprising an amino acid sequence at least 95% ^ 
identical to a fragment of the hu-i^spl protein having the amino acid sequence of SEQ 
ID NO: 2, 

wherein said polypeptide lacks at least a transmembrane domain or an 
amino-terminal propeptide characteristic of a hu-Aspl protein; and 

wherein the polypeptide has amyloid precursor protein (APP) 

istic of sai\l 



proteolytic activity characteri 



human Aspl protein. 
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26. A method of identifying agents that modulate amyloid precursor 



5 



protein (APP) processing activ 
comprising steps of: 



ty of human hu-Aspl aspartyl protease (hu-Aspl), 



10 



15 



(a) contacting amyloid precursor proteinJAEE) and purified and isolated 

hu-Asgj, in the presence and absence of a test agent; 

(b) determining APP processing activity of the hu-Aspl in the presence 
and absence of the test agent; and 

(c) identifying agents that modulate APP processing activity of hu-Aspl 
by comparing the APP processing activity of the hu-Aspl in the presence and absence 
of the test agent, wherein reducedlactivity in the presence of the test agent identifies 
an agent that inhibits hu-Aspl activity and increased activity in the presence of the 
test agent identifies an agent that enhances hu-Aspl activity. 



27. A method according to claim 26 , wherein the hu-Aspljcomprises a 
polypeptide purified and isolated from a cell transformed or transfected with a 
polynucleotide comprising a nucleotide sequence that encodes hu-Aspl. 



20 



25 



28. A method /according to claim 27 wherein the nucleotide sequence is 
selected from the group consisting oif: 

(a) a nucleotide sequence! encoding the hu-Aspl amino acid sequence set 
forth in SEQ ID NO: 2; \ \ /' 

(b) a nucleotidK^equerj^e^ncoding a fragment of hu-Aspl (SEQ ID NO: 



2), wherein said fragment exhibits aspartyl protease activity characteristic of hu-Aspl; 
(c) a nucleotide sequence of a polynucleotide that hybridizes under 



stringent hybridization conditions to a hju-Aspl -encoding polynucleotide (SEQ ID 
NO: 1). 



30 



29. A method according to claim 27, wherein the nucleotide sequence 
encodes a hu-Aspl amino acid sequence lacking transmembrane amino acids 469-492 
of SEQ ID NO: 2. 
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30. A method according to claim 29, wherein the nucleotide sequence 
encodes a hu-Aspl amimo acid sequence further lacking the cytoplasmic domain 



amino acids 493-518 of 



encodes a hu-Aspl ami 
1-62 ofSEQIDNO:2. 



SEQ ID NO: 2. 



31. A metho 1 according to claim 30, wherein the nucleotide sequence 



o acid sequence further lacking amino terminal amino acids 



10 



32. A method! according to claim 26 wherein the step (b) comprises 
determining an a-secretase APP processing activity of the hu-Aspl protein. 



15 



20 



33. A method according to claim 26 wherein the determining step 
comprises measuring the prjZKiuction of amyloid alpha peptide by the cell in the 
presence and absence of tlie test agent. 



34. A method according to claim 26 wherein step (b) comprises 
determining a p-secreta$e A1PP processing activity of the hu-Aspl protein. 



35. A methodNacGording tp^claim 26 wherein the determining step 
comprises measuring the production of amyloid beta peptide by the cell in the 
presence and absence of the test agent. 



25 



36. A method according to claim 26, further comprising a step of treating 
Alzheimer's Disease with an agent identified as a modulator of APP processing 
activity of hu-Aspl according to steps (a)-(c). 



37. A method for identifying agents that modulate the amyloid precursor 
protein (APP) processing activity of human Aspl aspartyl protease (hu-Aspl), 
comprising the steps of: 
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(a) contacting hu-Aspl and amyloid precursor protein (APP) in the 



presence and absence of a test ajjent, wherein the contacting comprises growing a host 
cell transformed or transfected with a polynucleotide comprising a nucleotide 
sequence encoding the hu-Aspl \n the presence and absence of the test agent; 

(b) determining the APP processing activity of the hu-Aspl in the 
presence and absence of the test agent; and 

(c) identifying an agent that modulates APP processing activity by 
comparing the APP processing activity of the hu-Aspl polypeptide in the presence of 
the test agent to the activity in the absence of the test agent, wherein reduced activity 
in the presence of the test agent identifies an agent that inhibits hu-Aspl APP 
processing activity and increased actiyfty imthe presence of the test agent identifies an 
agent that enhances hu-Aspl APP jvrocessing activity. N 



15 



38. A method according tio claim 37, wherein the determining step 
comprises assaying for cleavage of APP at the cc-secretase processing site. 



20 



39. A method according td t claim 38 wherein the determining step 
comprises measuring the production dfVajnyl6id alpha peptide by the cell in the 
presence and absence of the test agent! 



40. A method according to claim 37, wherein the determining step 

1 

comprises assaying for cleavage of APP at the P-secretase processing site. 



25 



41. A method according to claim 37, wherein the host cell expresses APP. 



42. A method according to claim 37, wherein the host cell expresses an 
APP having an amino acid sequence that includes a carboxy-terminal di-lysine. 
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43. A method according to claim 37, y/herein the host cell expresses as 
APP comprising the Swedish mjitation (K- N, M-L) adjacent to the (3-secretase 
processing site. 



comprises measuring the produc 



44. A method according to claim 37 wherein the determining step 



on of amyloid beta peptide by the cell in the 



presence and absence of the test agent. 
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45. A method according to claim 37 wherein the nucleotide sequence is 
selected from the group consisting of: 

(a) a nucleotide sequenpe^ncoding the hu-Aspl amino acid sequence set 
forth in SEQ ID NO: 2; 

(b) nucleotide sentence) encoding a fragment of hu-Aspl (SEQ ED NO: 2), 
wherein said fragment exhibits aspdrtyl protease activity characteristic of hu-Aspl; 




and 



(c) a nucleotide sequencp of a polynucleotide that hybridizes under 

imditi 



stringent hybridization conditions to 



NO: 1). 



a hu-Aspl -encoding polynucleotide (SEQ ID 




46. A method according to claim 37 wherein the host cell comprises a 
vector that comprises the polynucleotide. 



25 



47. A method according to claim 37, further comprising a step for treating 
Alzheimer's Disease with an agent identified as a modulator of hu-Aspl according to 
steps (a)-(c). 
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48. 



A method fo 



■ identifying agents that modulate the APP processing 



activity of hu-Aspl aspartyl protease, comprising the steps of: 

(a) contacting aai hu-Aspl aspartyl protease and amyloid precursor protein 



(APP) in the presence and jabsence of a test agent, wherein the hu-Aspl aspartyl ^ 
protease is encoded by a nucleic acid molecule that hybridizes under stringent /^^y^ 

to 



hybridization conditions 
NO: 1; 



a hu-Aspl -encoding polynucleotide set out as SEQ ID 



(b) determining the APP processing activity of the hu-Aspl aspartyl 
protease in the presence and absence of the test agent; and 

(c) comparing ihe APP processing activity of the hu-Aspl aspartyl 



protease in the presence oi 
identify agents that modul; 



the test agent to the activity in the absence of the agent to 
e the activity of the hu-Aspl aspartyl protease, wherein a 



modulator that is an hu-Aspl inljibitor reduces APP processing and a modulator that 
is an hu-Aspl agonist increases such processing. 



49. A method of [claim 48, wherein the hu-Aspl aspartyl protease is 
purified and isolated. 



50. 



A met 



Alzheimer's Disease 
steps (a)-(c). 




laim 48f further comprising a step of treating 

ent identified as an inhibitor of hu-Aspl according to 



51. A method of claim 48, wherein the APP processing activity of hu-Aspl 
is cleavage of APP peptide witlin the a-secretase processing site. 



52. A method of claim 48, wherein the APP processing activity of hu-Aspl 
is cleavage of APP peptide at the\p-secretase processing site. 



30 
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53. A method for assaying hu-Aspl a-secretase activity comprising the 

_ _ - ' 

steps of: 

(a) contacting hu-Aspl enzyme with an amyloid precursor protein (APP) 
substrate, wherein said substrate contains an a-secretase cleavage site; and 
5 (b) measuring cleavage of the APP substrate at the a-cleavage site, thereby 

assaying hu-Aspl a-secretase activity. 



54. A method according to claim 53, wherein the hu-Aspl enzyme 
comprises a polypeptide produced in a cell transformed or transfected with a 
10 polynucleotide comprising a nucleotide sequence that encodes hu-Aspl or a fragment 
thereof that retains Aspl a-secretase activity. 



15 



20 



55. A method of claim 54, wherein the hu-Aspl enzyme is purified and 
isolated from said cell. 



56. A method according to claim 54, wherein the nucleotide sequence 
encodes a polypeptide that comprises the hu-Aspl amino acid sequence set forth in 
SEQ ID NO: 2 or a fragment thereof, wherein said fragment retains a-secretase 
activity. 



57. A method according to claim 54, wherein the polynucleotide sequence 

rs 

encodes a hu-Aspl amino acid sequence lacking the transmembrane amino acids 469- 
492 of SEQ ID NO: 2. 



25 58 ; A method according to claim 57, wherein the polynucleotide sequence 

encodes a hu-Aspl amino acid sequence further lacking the cytoplasmic domain 
amino acids 493-518 of SEQ ID NO: 2. 

59. A method according to any one of claims 55, wherein the hu-Aspl 
30 lacks amino terminal amino acids 1-62 of SEQ ID NO:' 2. 
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60. A method according to claim 53 wherein the contacting step comprises 
growing a cell transfected or transformed with a polynucleotide encoding hu-Aspl 
enzyme or a fragment thereof that retains hu-Aspl cc-secretase activity, wherein the 
cell is grown under conditions in which the cell expresses the hu-Aspl enzyme in the 
5 presence of the APP substrate. 



61 . A method of claim 60, wherein said cell expresses a polynucleotide 
encoding an APP substrate containing an cc-secretase cleavage site, and wherein the 
contacting step comprises growing the cell under conditions in which the cell 
10 expresses the hu-Aspl enzyme and the APP substrate. 




62. A method ofjefaim 53, wherein the APP substrate a-secretase cleavage 
* s ^ te comprises the amin^acid sequence LVFFAEDF or KLVFFAED. 



63. A method of claims 62, wherein the APP substrate comprises a 
detectable label. 





A method claim 53, wherein the detectable label is selected from the 
group consisting of radioactive labels, enzymatic labels and flourescent labels. 

A method of claim\53, wherein the APP substrate comprises a human 
APP isoform and further comprises \carboxy-terminal di-lysine. 

fzZU A method of claim 53, wherein the APP substrate comprises a human 
25 APP isoform and the determining step comprises measuring the production of 
amyloid alpha peptide (sAPPa). 



30 
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Up^kj AVnethod of wherein the method further comprises steps of: 

(c) determining the level of hu-Aspl a-secretase activity in the presence 
and absence of a modulator of hu-Aspl a-secretase activity; and 

(d) comparing the hu-Aspl a-secretase activity in the presence and 
absence of the modulator, wherein modulators that increase hu-Aspl a-secretase 
activity are identified as candidate Alzheimer's disease therapeutics. 

? \ (M 

A method of c^laimj&T, wherein the method further comprises a step of 
treating Alzheimer's Disease tyith said candidate Alzheimer's disease therapeutic. 





An Aspl protease sijbstrate peptide or fragment thereof, wherein said 
peptide comprises an amino acid gfeftuence consisting of fifty or fewer amino acid, 



said amino acid sequence includii 
sequence GLALALEP. 

- v. 



Lglthe Aspl cleavage site having the amino acid 



^7 ^fe* The substrate of^claim^Twherein the substrate comprises a detectable 



label. 



Ik 



A method for assaying hu-Aspl proteolytic activj,ty.comprising the 



steps: 



(a) contacting hu-Aspl enzyme with an Aspl substrate according to claim 



69^under acidic conditions, and 



7 



(b) determining the level of nu- Aspl proteolytic activity 




\ 

A method accordin'^oJcJaifn^S, wherein the hu-Aspl enzyme 
comprises a polypeptide produced in cell transformed or transfected with a 
polynucleotide comprising the nucleotiue sequence that encodes hu-Aspl. 




A method of clairnj^27 whVein the hu-Aspl enzyme is purified and 



isolated from said cell. 



\ 

\ 

\ 
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y/ ^f^&- ^ method according to clainv?3' wherein the nucleotide sequence 
encodes a polypeptide that comprises the hu-Aspl amino acid sequence set forth in 



SEQ ID NO: 2 or a fragment th 
activity. 



reof, wherein said fragment retains proteolytic 




^T6. A composition comprising an agent that modulates APP processing 
activity of hu-Aspl according toJ^9 method of claim 26 in a pharmaceutically 
acceptable carrier. 



A compositiomcombrising an agent that modulates APP processing 
activity of hu-Aspl according to thje method of claim 37 in a pharmaceutically 
acceptable carrier. 



15 



A composition comprising an agent that modulates APP processing 
activity of hu-Aspl according to the piethod of claim 48 in a pharmaceutically 
acceptable carrier. 



20 
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Abstract of the Disclosure 

The present invention provides the enzyme and enzymatic procedures for 
cleaving the P secretase cleavage site of the APP protein and associated nucleic acids, 
peptides, vectors, cells and cell isolates and assays. An enzyme that cleaves the a- 
5 secretase site of APP also is provided. The invention further provides a modified 
APP protein and associated nucleic acids, peptides, vectors, cells, and cell isolates, 
and assays that are particularly useful for identifying candidate therapeutics for 
treatment or prevention of Alzheimer ? s disease. 
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